spirit, of the accomplished Conservators of the Hunterian Museum. From Mr. Toynbee therefore his friends expected much, and they will not, we think, be disappointed.
The title-page of the paper before us explains its author's object. We may therefore pass at once to its analysis.
Mr. Toynbee starts with the observation that it is now generally acknowledged that the process of nutrition in most animal tissues consists in changes undergone by the nutrient liquor sanguinis, which has exuded into them through the coats of the capillaries ramifying throughout them.
The vessels themselves vary in number in different structures : in muscle, the capillaries are very numerous, and the spaces between them very small; whilst in tendon and ligament, on the other hand, the latter are comparatively large; but in all structures, whatever may be the degree of their vascularity, the tissue the furthest removed from the vessel is nourished equally well with that which is in immediate contact with it.
In all vascular structures, therefore, there is of necessity a considerable extent of tissue which is nourished without being in contact with blood-4'27 ^cssels, and the knowledge of this fact forms a necessary introduction to f study of the process of nutrition in those organs, into which, whilst in T, hy state, anatomists have never succeeded in tracing blood-vessels, v ? organized tissues, constituting such non-vascular organs, may be n(ided into three classes : j-~ first> comprehending articular cartilage, and the cartilage of the ^rent classes of fibro-cartilage ; ?jjie second, the cornea, the crystalline lens, and the vitreous humour; I he third, the epidermoid appendages, viz. the epithelium, the epidertDls) nails and claws, hoofs, hair and bristles, feathers, horn, and teeth.
Mr. Toynbee's endeavour is to prove that no vessel ever enters these 'ssues when they are perfectly developed, and in a healthy state, and to emonstrate the manner in which they are nourished.
Mr. Toynbee adopts the following line of argument.
In the first place, no anatomist has ever been able to trace vessels into these tissues in the adult healthy state; Secondly, he thinks that the due ^ction of the organs into the composition of which these tissues enter is lncompatible with vascularity ; in other words, that the presence of bloodvessels within them is a sign of disease.
The first class, for instance, of the non-vascular tissues, comprising cartilage and fibro-cartilage, is subject, from its situation in the joints, &c., J-0 repeated concussions, and to constant compression and attrition, which ln these unyielding tissues would necessarily be destructive of the integrity ?f blood-vessels.
Those of the second class are required to be perfectly transparent for the due transmission of the rays of light, which would be impossible if the Clrculation of a coloured fluid were carried on throughout their substance. The tissues of the third class are unceasingly exposed to friction, laceration and incision; and hence, of course, it is necessary that they should Rot be traversed by vessels. Mr. Toynbee's injections have proved to him that the vessels which Previous anatomists had traced no further than their circumference (supposing them to be continued into these tissues, either as serous vessels, or as red blood-vessels too minute for injection), actually terminate in veins, ?without the limits of these tissues. The terminations of these vessels in the immediate vicinity of the non-vascular tissues, present certain convolutions, dilatations, plexuses and other peculiarities, which differ in various parts, but in all instances enable a large quantity of blood to circulate slowly in the neighbourhood of these tissues, from which it may be inferred that they are subservient to the nutrition of the latter; and their existence certainly constitutes another argument against the presence of vessels "within them. The other set of vessels is composed of the large and tortuous trunks which are seen with ease by the naked eye; these are the sclerotic veins, which take a retrograde course to the arteries just alluded to. and become gradually larger as they get more remote from the cornea; these sclerotic veins return the blood devoted to the nutrition of the cornea.
Upon examining the arteries with a magnifying glass, they will be found, at the circumference of the cornea, to terminate in two sets ox vessels; of these, one is superficial, and consists of delicate branches which pass inwards over the surface of the cornea, between it and it3 mucous covering, and are analogous to the vessels of joints which pass between the articular cartilage and the synovial membrane. The other set of vessels in which the sclerotic arteries terminate, are much larger than those just noticed, and are more like the continuation of their trunks; these, at the circumference of the cornea, pass into the substance of the sclerotic, where they come in contact with the attached margin of the cornea.
The superficial or conjunctival arteries, upon arising from the sclerotic, take a course parallel with the circumference of the cornea, and are sometimes so long as to receive the name of its circular vessels: from these, branches are given off which pass in a direction towards the centre of the cornea.
These, after division and sub-division, form a minute plexus on the border of the latter, and they terminate on its surface from one-eighth to half of a line from its circumference, by becoming continuous with the venous system, in several modes.
The small veins which arise from the arteries take an opposite course to the latter, and upon reaching the margin of the sclerotic, they empty themselves into the large tortuous veins, which have been noticed above, just as the latter are emerging from the substance of the sclerotic, where it is attached to the cornea.
The deep or sclerotic arteries of the cornea are those from which this structure derives its chief nutrition. They are large enough to be considered the continuation of the trunks of the sclerotic arteries ; they pass without much diminution of their size towards the point where the sclerotic membrane is continuous with the cornea. At the margin of the latter they suddenly stop and turn back, forming loops ; sometimes with, and at other times without dilatations, they become continuous with the veins. These veins emerge from the substance of the sclerotic, close to the margin of the cornea, at which point they receive the conjunctival veins : and they take a backward course, and form those tortuous veins which have already been noticed.
But, in disease, the marginal vessels of the cornea are prolonged through its substance, while those which, when healthy, extend over the surface of the cornea from the one-eighth to half of a line, in disease form a band of considerable extent. The Claws and Horns of Quadrupeds and the Claws and Beaks of Birds are in contact, at their attached surface, with large vessels. In some instances the bone upon which they rest is perforated by foramina, the chorion subjacent to them, and between them and the bone, is very attenuated, and they appear to be nourished also by the vessels contained in the bone itself.
Hoofs seem condensations of cuticle. In adult age that part of the hoof which is in connection with the chorion retains its analogy with the cuticle, but at its free surface it becomes hard and somewhat friable. It appears to Mr. Toynbee that the use of the elongated tubes containing white soft matter, and which pervade the substance of the hoof of the horse, is to convey through its substance the fluid secreted at its attached surface. The chorion subjacent to the hoofs of animals presents two different characters, the one being that of numerous fine villosities, the other of compressed lamella;; these are received into depressions on the surface of the hoof, and are composed of vessels which terminate in loops, possessing frequently considerable dilatations.
Hair The analogy between the extra-vascular animal and the vegetable tissues is manifest.
The application of the above-named law to the study of Surgery, in reference to the causes of the prolongation of vessels into the extra-vascular tissues, and to the measures to be adopted for the prevention and cure of those diseases which are dependent thereon; and to Pathology, in the investigation of the nature of morbid structures, particularly of those classes which contain no vessels,?will, I feel certain, be productive of interest and great advantage." 189.
